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PROBLEM TO BE SOLVED: To provide a cell significantly 
improved in both charging speed and discharging speed. 
SOLUTION: The cell is composed by bundling or laminating as 
fabrics fibrous materials having electron conductivity applied with a 
cell active material on surfaces. For example, by contacting and 
fixing the cell active material on the fibrous materials having 
electron conductivity and bundling the fiber with the active 
material, a cell capable of high output is formed. 
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[Claim(s)] 

[Claim 1] Whether what carried out the coat of the front face of fibrous material with electronic conduction 
nature with positive active material is put in order by the shape of every 1 or a bundle Or the positive electrode 
used as textiles. Whether what carried out the coat of the front face of fibrous material with electronic 
conduction nature with the negative-electrode active material is put in order by the shape of every 1 or a bundle 
or the negative electrode used as textiles A laminating is carried out on both sides of the separator which does 
not have electronic conduction nature and has ion conductivity between a positive electrode and a negative 
electrode. The fiber cell characterized by the thing of the fibrous material of the fibrous material laid as a 
positive electrode which the positive-electrode charge collector was attached so that an end might touch at least, 
and was laid as a negative electrode which the negative-electrode charge collector was attached so that an end 
might touch at least, the cell eel was filled up with the electrolytic solution, and was constituted. 
[Claim 2] Whether what carried out the coat of the front face of fibrous material with electronic conduction 
nature with positive active material, and covered the outside with the porosity matter which does not have 
electronic conduction nature and has ion conductivity further is put in order by the shape of every 1 or a bundle 
Or the positive electrode used as textiles, Or the laminating of the negative electrode used as textiles is carried 
out. or [ putting in order what carried out the coat of the front face of fibrous material with electronic 
conduction nature with the negative-electrode active material, and covered the outside with the porosity matter 
which does not have electronic conduction nature and has ion conductivity further by the shape of every 1 or a 
bundle ] — The fiber cell characterized by the thing of the fibrous material of the fibrous material laid as a 
positive electrode which the positive-electrode charge collector was attached so that an end might touch at least, 
and was laid as a negative electrode which the negative-electrode charge collector was attached so that an end 
might touch at least, the cell eel was filled up with the electrolytic solution, and was constituted. 
[Claim 3] It considers as the warp which carries out the coat of the front face of fibrous material with electronic 
conduction nature with positive active material, makes what covered the outside with the porosity matter which 
does not have electronic conduction nature and has ion conductivity further every 1 or a bundle, and is used for 
a positive electrode. As the weft which carries out the coat of the front face of fibrous material with electronic 
conduction nature with a negative-electrode active material, makes what covered the outside with the porosity 
matter which does not have electronic conduction nature and has ion conductivity further every 1 or a bundle, 
and is used for a negative electrode The textiles which used warp and the weft as the positive electrode and the 
negative electrode respectively are formed, and a laminating is carried out so that these textiles may serve as the 
same direction in every direction, A positive-electrode charge collector is attached from both sides or one side, 
the direction of warp of textiles, and abbreviation — the fibrous material of the warp which is a positive 
electrode in a vertical field — so that an end may touch at least the direction of the weft of textiles, and 
abbreviation — the fiber cell characterized by the thing of the fibrous material of the weft which is a negative 
electrode which the negative-electrode charge collector was attached from both sides or one side so that an end 
might touch at least, the cell eel was filled up with the electrolytic solution, and was constituted in a vertical 



[Claim 4] The fiber cell according to claim 2 or 3 which is resin which extracted the solvent from the resin 
which the porosity matter which does not have electronic conduction nature and has ion conductivity dissolved 
in the solvent using the resin which dissolves in a solvent meltable to water or alcohol in water or alcohol, and 
was made into porosity. 
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[Claim 5] The polyether sulfone resin which the resin which dissolved in the solvent meltable in water 
dissolved in dimethyl sulfo oxide, The polysulfone dissolved in the polystyrene, dimethylformamide, or 
dimethyl sulfo oxide which dissolved in the acetone, The polyacrylonitrile which dissolved in 
dimethylformamide, dimethyl sulfo oxide, or ethylene carbonate. The poly vinylidene fluoride dissolved in 
dimethylformamide, dimethyl sulfo oxide, or a N-methyl-2-pyrrolidone, The polyamide which dissolved in 
dimethylformamide or a N-methyl-2-pyrrolidone, Or it is polyimide which dissolved in dimethylformamide or a 
N-methyl-2-pyrrolidone. The cellulose acetate which the resin which dissolved in the solvent meltable to 
alcohol dissolved in the methylene chloride, or the fiber cell according to claim 4 which is the oxide phenylene 
ether dissolved in the methylene chloride. 

[Claim 6] The fiber cell according to claim 2 or 3 whose porosity matter which does not have electronic 
conduction nature and has ion conductivity is the membrane film or nonwoven fabric of a polyolefine system 
represented by a solid electrolyte, Teflon (trademark), polyethylene, or polypropylene. 

[Claim 7] For the matter with which fibrous material has the electronic conduction nature represented 

by a carbon fiber or the metal fiber or the organic fiber which carried out metal plating to the front face, an 
inorganic fiber, and fibrous plastics are also the fiber cell according to claim 1 to 6 it is [ cell ] rubber. 
[Claim 8] A negative-electrode active material with nickel/nickel hydroxide The cell of cadmium, [ positive 
active material ] A negative-electrode active material with nickel/nickel hydroxide The cell of a hydrogen 
storing metal alloy, [ positive active material ] A negative-electrode active material with nickel/nickel 
hydroxide The cell of iron/iron hydroxide, [ positive active material ] A negative-electrode active material with 
nickel/nickel hydroxide A zincky cell, [ positive active material ] A negative-electrode active material with a 
lithium/lithium compound by lead/lead dioxide A carbonaceous cell, [ positive active material ] [ a negative- 
electrode active material ] [ a leaden cell and positive active material ] A negative-electrode active material by 
the manganese dioxide The cell of a lithium/lithium compound, [ positive active material ] A negative-electrode 
active material with air with air The cell of magnesium, [ a positive electrode ] [ a negative-electrode active 
material ] [ the cell of aluminum, and a positive electrode ] For positive active material, a negative-electrode 
active material is a zincky cell and the fiber cell according to claim 1 to 7 whose negative-electrode active 
material the cell of cadmium or positive active material is [ positive active material ] a zincky cell in a silver 
oxide for a negative-electrode active material at a manganese dioxide with a silver oxide. 

[Claim 9] The fiber cell according to claim 1 to 8 which filled up one eel with one or more basic units which put 
positive-electrode fiber and negative-electrode fiber in order, or carried out the laminating as textiles. 
[Claim 10] The fiber cell according to claim 9 which compressed the basic unit and was built into the cell eel as 
a consolidation condition. 

[Claim 1 1] The fiber cell according to claim 10 which bound the basic unit with the band form or string-hke 
object which consists of the insulator or the colliquative or non-coUiquative insulator of porous or 
imperforation, and was made into the consolidation condition. 

[Claim 12] They are restoration or the fiber cell according to claim 1 to 1 1 which carried out the laminating to 
the same eel about the layered product which consists of fibrous material which carried out the coat of the cell 
active material with which charge-and-discharge properties differ to the front face. 

[Claim 13] The fiber cell according to claim 1 to 11 which filled up or carried out the laminating and constituted 
many things which attached to the front face of one fibrous material the cell active material with which charge- 
and-discharge properties differ in the cell cel. 

[Claim 14] The fiber cell characterized by separating and carrying out the laminating of the single eel which 
consists of cells according to claim 1 to 13 by the septum, and considering as high tension. 
[Claim 15] The fiber cell according to claim 1 to 14 which only the positive-electrode or negative-electrode side 
used what carried out the coat of the front face of fibrous material with the cell active material, and filled up the 
other pole side with the cell active material fabricated a particle, a fine-particles-like cell active material, in the 
shape of a plate, etc. instead of the fibrous material which carried out the coat of the front face with the cell 
active material. 

[Claim 16] The fibrous material which attached the cell active material to the front face of fibrous material with 
electronic conduction nature, and carried out the coat of the front face with positive active material A positive 
electrode. Or it considers as textiles, or [ making fibrous material of a positive electrode into every 1 or a 
bundle, and putting it in order by using the fibrous material which carried out the coat of the front face with the 
negative-electrode active material as a negative electrode, ] ~ It covers with the separator which does not have 
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electronic conduction nature on it and has ion conductivity. Make fibrous material of a negative electrode into 
every 1 or a bundle, and arrange it in on a separator, or it covers as textiles. On both sides of the separator, carry 
out the laminating of a positive electrode and the negative electrode, and a positive-electrode charge collector is 
pushed from one side or both sides from the abbreviation perpendicular direction of fibrous material so that an 
end may touch, even if there is little fibrous material by the side of a positive electrode. The manufacture 
approach of the fiber cell characterized by the thing of the fibrous material by the side of a negative electrode 
for which a negative-electrode charge collector is pushed from one side or both sides from the abbreviation 
perpendicular direction of fibrous material so that an end may touch at least, a cell eel is filled up with the 
electrolytic solution, and a cell is completed. 

[Claim 17] Attach a cell active material to the front face of fibrous material with electronic conduction nature, 
and the outside is further covered with the porosity matter which does not have electronic conduction nature and 
has ion conductivity. The fibrous material which carried out the coat of the front face with positive active 
material, and was further covered with porous membrane A positive electrode. The fibrous material which 
carried out the coat of the front face with the negative-electrode active material, and was further covered with 
porous membrane is used as a negative electrode. Or it covers as textiles, or [ making fibrous material of a 
positive electrode into every 1 or a bundle, and putting it in order ] ~ it considering as textiles, and fibrous 
material of a negative electrode being made into every 1 or a bundle, and being arranged in on it, or A positive- 
electrode charge collector is pushed from one side or both sides from the abbreviation perpendicular direction of 
fibrous material, a positive electrode and a negative electrode ~ alternation — or - random — a laminating - 
carrying out ~ the fibrous material by the side of a positive electrode — so that an end may touch at least The 
manufacture approach of the fiber cell characterized by the thing of the fibrous material by the side of a 
negative electrode for which a negative-electrode charge collector is pushed from one side or both sides from 
the abbreviation perpendicular direction of fibrous material so that an end may touch at least, a cell eel is filled 
up with the electrolytic solution, and a cell is completed. 

[Claim 18] Attach a cell active material to the front face of fibrous material with electronic conduction nature, 
and the outside is further covered with the porosity matter which does not have electronic conduction nature and 
has ion conductivity. The fibrous material which carried out the coat of the front face with positive active 
material, and was further covered with porous membrane A positive electrode. The fibrous material which 
carried out the coat of the front face with the negative-electrode active material, and was further covered with 
porous membrane is used as a negative electrode, and fibrous material of a positive electrode is made into every 
1 or a bundle, it considers as warp, and fibrous material of a negative electrode is made into every 1 or a bundle. 
As the weft Produce the textiles which used warp and the weft as the positive electrode and the negative 
electrode respectively, and the laminating of these textiles is carried out so that it may become the same 
direction in every direction. A positive-electrode charge collector is pushed from both sides or one side, the 
direction of warp of textiles, and abbreviation - the fibrous material of the warp which is a positive electrode in 
a vertical field - so that an end may touch at least the direction of the weft of textiles, and abbreviation - the 
manufacture approach of the fiber cell characterized by the thing of the fibrous material of the weft which is a 
negative electrode for which a negative-electrode charge collector is pushed from both sides or one side so that 
an end may touch at least, a cell eel is filled up with the electrolytic solution, and a cell is completed in a 
vertical field. 

[Claim 19] The manufacture approach of a fiber cell according to claim 16, 17, or 18 of attaching a cell active 
material on the surface of fibrous material using the electrolytic deposition method by electrolysis. 
[Claim 20] The manufacture approach of a fiber cell according to claim 19 of making it suspending in an 
electrolytic bath, and incorporating and carrying out the eutectoid of the cell active material into a plated metal 
with eutectoid plating by making a cell active material into a particle in the case of the electrolytic deposition by 
electrolysis. 

[Claim 21] The manufacture approach of the fiber cell according to claim 16, 17, or 18 which fixes a cell active 
material on the surface of fibrous material using resin. 

[Claim 22] As resin, it is the manufacture approach of a fiber cell according to claim 21 of polyethylene, 
polypropylene, and ethylene vinyl acetate copolymer of it being independent, or combining one of 
thermoplastics or an epoxy resin, polyurethane resin, and the heat-curing mold resin of an unsaturated polyester 
resin represented by one of reaction hardening mold resin, or phenol resin at least, and using it at least. 
[Claim 23] The manufacture approach of the fiber cell according to claim 21 which carries out heating 
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clearance of the solvent under reduced pressure or ordinary pressure after carrying out the coat of the resin of 
the polyethylene which dissolved in the heating toluene or the xylene which is resin which dissolved in the 
solvent as resin, polypropylene, and ethylene vinyl acetate copolymer which dissolved in the solvent to a front 
face using one of thermoplastics at least. 

[Claim 24] The polyether sulfone resin which dissolved in the dimethyl sulfo oxide which is resin which 
dissolved in the solvent meltable in water as resin. The polysulfone dissolved in the polystyrene, 
dimethylformamide, or dimethyl sulfo oxide which dissolved in the acetone, The polyacrylonitrile which 
dissolved in dimethylformamide, dimethyl sulfo oxide, or ethylene carbonate. The poly vinylidene fluoride 
dissolved in dimethylformamide, dimethyl sulfo oxide, or a N-methyl-2-pyrrolidone, The polyamide which 
dissolved in dimethylformamide or a N-methyl-2-pyrrolidone, Or the polyimide which dissolved in 
dimethylformamide or a N-methyl-2-pyrrolidone, Or the cellulose acetate which dissolved in the methylene 
chloride which is resin which dissolved in the solvent meltable to alcohol, Or the manufacture approach of the 
fiber cell according to claim 21 which carries out extract clearance of the solvent in water or alcohol after 
carrying out the coat of the resin which dissolved in the meltable solvent to water or alcohol on a front face 
using the oxide phenylene ether which dissolved in the methylene chloride. 

[Claim 25] In order to give conductivity to resin, it is the manufacture approach of the fiber cell of the whisker 
of the particle of carbon black, a carbon fiber, a carbon foil, a carbon whisker, and a nickel metal, a nickel foil, 
and a nickel metal according to claim 21 to 24 which adds one of conductive raw materials to resin at least. 
[Claim 26] The manufacture approach of the fiber cell according to claim 25 which is dissolved, mixes resin 
and is distributed after mixing the resin and the conductive raw material which were dissolved in the solvent to 
resin as an approach of adding a conductive raw material, distributing it, or mixing a conductive raw material 
with a solvent and distributing. 

[Claim 27] The manufacture approach of a fiber cell according to claim 16, 17, or 18 of attaching a cell active 
material on the surface of fibrous material by hot dipping. 

[Claim 28] The manufacture approach of a fiber cell according to claim 16, 17, or 18 of attaching a cell active 
material on the surface of fibrous material by sintering. 

[Claim 29] The manufacture approach of the fiber cell according to claim 17 or 18 which carries out extract 
clearance of the solvent in water or alcohol after carrying out the coat of the resin which dissolved in the solvent 
meltable to water or alcohol to a front face using the resin which dissolved in the solvent meltable to water or 
alcohol as porosity matter which does not have the electronic conduction nature which covers with a cell active 
material the fibrous material which carried out the coat of the front face, and has ion conductivity. 
[Claim 30] The manufacture approach of a fiber cell according to claim 17, 18, or 29 of exposing the cross 
section of fibrous material and contacting a charge collector in this cross section by attaching a cell active 
material to fibrous material, and cutting what covered the outside with the porosity matter further. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the fiber cell in which the high power which it was sufficient 
for in the bundle, or carried out the laminating of what attached the cell active material to the front face of 
fibrous material with electronic conduction nature as textiles, and constituted it is possible, and its manufacture 
approach. 
[0002] 

[Description of the Prior Art] The so-called three-dimensions cell which constituted by carrying out a cell active 
material to fine particles or a particle is indicated by the patent No. 3051401 official report. Moreover, patent 
application is already made also about the laminated three-dimensions cell (Japanese Patent Application No. 11- 
309627). Moreover, these people are doing patent application also with the three-dimensions cell which was 
filled up with the particle-like active material and used as the fixed bed (an application for patent 2000-332281, 
application for patent 2000-332503). Furthermore, an electric conduction filler is added to active material 
ingredient powder, and these people are doing patent application also with the cell active material (application 
for patent 2001-280847) which fabricated in the shape of a particle etc. and was stiffened by resin, and the cell 
active material (application for patent 2001-280848) which carried out secondary forming of the primary Plastic 
solid which added the electric conduction filler to active material ingredient powder, and was stiffened by resin 
to the shape of a plate etc. 
[0003] 

[Problem(s) to be Solved by the Invention] For example, the thickness of the cell active material of the nickel 
hydoride battery known from the former or a ferronickel cell is around Inun, and since the diffusion to which 
ion and an electron move the inside of an active material is rate-limiting, a high increase in power is difficult. 
Then, in order to give electronic conduction nature conventionally to nickel hydroxide without electronic 
conduction nature, addition of cobalt and restoration to porous metal are performed. Moreover, since the 
thickness of the cell active material of a lithium ion battery is around 100 micrometers and diffusion of a 
lithium ion is rate-limiting for example, a high increase in power is difficult. In this case, since a lithium ion is 
very huge as compared with a proton, there is no approach shortening a travel only moves a lithium for a short 
time. 

[0004] Moreover, for example, the thickness of the lead which is the active material of a lead accumulator, and 
a lead dioxide has the huge sulfate ion of the electrolytic solution which is around Inmi and is also an active 
material, and migration of sulfate ion is rate-limiting. In this case, although electronic conduction nature does 
not have the approach making it thin only gathers a reaction rate since a lead dioxide is low, when thickness 
was forcibly made thin and a high current is passed, a voltage drop happens violently. Furthermore, by the 
conventional cell, electric conduction material and charge collectors, such as nickel with which the cell active 
material touches, are welded, and recycle is difficult. 

[0005] What has the huge matter which this invention was made in view of above-mentioned many points, and 
must move in a cell active material in order to react, what has very small electronic conduction nature, and 
Since high power becomes possible by shortening a travel as much as possible, what attached the thin cell 
active material layer to the front face of the matter with electronic conduction nature fibrous as migration paths, 
such as an electron It aims at offering the fiber cell in which the high power which is not in the former is 
possible, and its manufacture approach by being sufficient in a bundle, or carrying out a laminating as textiles. 
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and constituting a cell. Moreover, by considering only as the configuration which holds down with a charge 
collector what put in order fibrous material with the electronic conduction nature which carried out the coat of 
the cell active material to the front face, or carried out the laminating as textiles, the need for welding like 
before is lost and it aims at offering the fiber cell which can do recycle easily, and its manufacture approach. 
[0006] 

[Means for Solving the Problem] In order to attain the above-mentioned object, the fiber cell of this invention 
Whether what carried out the coat of the front face of fibrous material with electronic conduction nature with 
positive active material is put in order by the shape of every 1 or a bundle Or the positive electrode used as 
textiles. Whether what carried out the coat of the front face of fibrous material with electronic conduction nature 
with the negative-electrode active material is put in order by the shape of every 1 or a bundle or the negative 
electrode used as textiles A laminating is carried out on both sides of the separator which does not have 
electronic conduction nature and has ion conductivity between a positive electrode and a negative electrode. A 
positive-electrode charge collector is attached so that an end may touch at least, even if there is little fibrous 
material of the fibrous material laid as a positive electrode laid as a negative electrode, a negative-electrode 
charge collector is attached so that an end may touch, and a cell eel is filled up with the electrolytic solution and 
it is constituted. 

[0007] Moreover, the fiber cell of this invention carries out the coat of the front face of fibrous material with 
electronic conduction nature with positive active material. Whether what furthermore covered the outside with 
the porosity matter which does not have electronic conduction nature and has ion conductivity is put in order by 
the shape of every 1 or a bundle Or the positive electrode used as textiles. Or the laminating of the negative 
electrode used as textiles is carried out. or [ putting in order what carried out the coat of the front face of fibrous 
material with electronic conduction nature with the negative-electrode active material, and covered the outside 
with the porosity matter which does not have electronic conduction nature and has ion conductivity further by 
the shape of every 1 or a bundle ] ~ A negative-electrode charge collector is attached so that an end may touch 
at least, and it is characterized by the thing of the fibrous material of the fibrous material laid as a positive 
electrode which the positive-electrode charge collector was attached so that an end might touch at least, and was 
laid as a negative electrode which the cell eel was filled up with the electrolytic solution and constituted. 
[0008] Moreover, the fiber cell of this invention carries out the coat of the front face of fibrous material with 
electronic conduction nature with positive active material. It considers as the warp which makes what 
furthermore covered the outside with the porosity matter which does not have electronic conduction nature and 
has ion conductivity every 1 or a bundle, and is used for a positive electrode. As the weft which carries out the 
coat of the front face of fibrous material with electronic conduction nature with a negative-electrode active 
material, makes what covered the outside with the porosity matter which does not have electronic conduction 
nature and has ion conductivity further every 1 or a bundle, and is used for a negative electrode The textiles 
which used warp and the weft as the positive electrode and the negative electrode respectively are formed, and a 
laminating is carried out so that these textiles may serve as the same direction in every direction. A positive- 
electrode charge collector is attached from both sides or one side, the direction of warp of textiles, and 
abbreviation ~ the fibrous material of the warp which is a positive electrode in a vertical field — so that an end 
may touch at least the direction of the weft of textiles, and abbreviation — a negative-electrode charge collector 
is attached from both sides or one side so that an end may touch at least, and it is characterized by the thing of 
the fibrous material of the weft which is a negative electrode which the cell eel was filled up with the 
electrolytic solution and constituted in the vertical field. In addition, the fibrous material which the fibrous 
material used as a positive electrode uses as the weft and a negative electrode may be warp. 
[0009] In the above-mentioned configuration for example, a negative-electrode active material with 
nickel/nickel hydroxide The cell of cadmium, [ positive active material ] A negative-electrode active material 
with nickel/nickel hydroxide The cell of a hydrogen storing metal alloy, [ positive active material ] A negative- 
electrode active material with nickel/nickel hydroxide The cell of iron/iron hydroxide, [ positive active 
material ] A negative-electrode active material with nickel/nickel hydroxide A zincky cell, [ positive active 
material ] A negative-electrode active material with a lithium/lithium compound by lead/lead dioxide A 
carbonaceous cell, [ positive active material ] [ a negative-electrode active material ] [ a leaden cell and positive 
active material ] A negative-electrode active material by the manganese dioxide The cell of a lithium/lithium 
compound, [ positive active material ] A negative-electrode active material with air with air The cell of 
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magnesium, [ a positive electrode ] [ a negative-electrode active material ] [ the cell of aluminum, and a positive 
electrode ] positive active material — a silver oxide — a negative-electrode active material — a zincky cell and 
positive active material — with a silver oxide, by the manganese dioxide, a negative-electrode active material 
can consider [ a negative-electrode active material ] as the cell of cadmium, and positive active material can 
consider as a zincky cell etc. In addition, as a cell active material applicable to this invention, nickel, iron, zinc, 
lead, silver, calcium, tin, gold or a lithium, aluminum, a potassium, sodium, magnesium or these oxides, a 
hydroxide, carbide, or a hydrogen storing metal alloy is mentioned. 

[0010] Moreover, in the above-mentioned configuration, the matter which has electronic conduction nature, 
such as a carbon fiber and a metal fiber, for example as a fibrous material, the organic fiber which carried out 
metal plating to the front face, an inorganic fiber, fibrous plastics, rubber, etc. are usable. In addition, the matter 
of the shape of the cylindrical matter with the diameter of a cross section small enough and a long and slender 
foil etc. is just contained in fibrous material with electronic conduction nature other than the fibrous matter, 
fibrous [ these ] — a cell active material is attached to the matter front face of the shape of cylindrical or a foil 
by the thickness of 10 micrometers or less. 

[0011] Moreover, in the above-mentioned configuration, the resin which extracted the solvent from the resin 
which dissolved in the solvent using the resin which dissolves in a solvent meltable to water or alcohol as 
porosity matter which does not have electronic conduction nature and has ion conductivity, for example in 
water or alcohol, and was made into porosity is usable. The polyimide which dissolved in the polyamide which 
dissolved in water at the poly vinylidene fluoride dissolved in the polyacrylonitrile, DMF and DMSO, or the N- 
methyl-2-pyrrolidone (NMP) dissolved in the polysulfone, DMF and DMSO, or ethylene carbonate which 
dissolved in the polyether sulfone (PES) resin which dissolved in dimethyl sulfo oxide (DMSO), the 
polystyrene which dissolved in the acetone, dimethylformamide (DMF), or DMSO as resin which dissolved in 
the meltable solvent, DMF, or NMP, DMF, or NMP is used. The oxide phenylene ether (PPO) which dissolved 
in the cellulose acetate which dissolved in the methylene chloride, and a methylene chloride as resin which 
dissolved in the meltable solvent is used for alcohol. Moreover, as porosity matter which does not have 
electronic conduction nature and has ion conductivity, membrane film, nonwoven fabrics, etc. of a polyolefine 
system, such as a solid electrolyte like NAFION (trademark). Teflon (trademark), polyethylene, and 
polypropylene, are usable. Moreover, by attaching a cell active material to fibrous material, and newly cutting 
what covered that outside with the porosity matter further, the cross section of fibrous material can be exposed, 
a charge collector can be contacted in this cross section, and a cell can be constituted. 

[0012] Moreover, in the above-mentioned configuration, the basic unit which put positive-electrode fiber and 
negative-electrode fiber in order, or carried out the laminating as textiles can be used as the cell with which one 
eel was filled up. In this case, a basic unit can be compressed and it can include in a cell eel as a consolidation 
condition. For example, a basic unit is bound with the band form or string-like object which consists of the 
insulator or the colliquative or non-colliquative insulator of porous or imperforation, and it considers as a 
consolidation condition. Moreover, in the above-mentioned configuration, it is possible restoration or to carry 
out a laminating to the same eel in the layered product which consists of fibrous material which carried out the 
coat of the cell active material with which charge-and-discharge properties differ to the front face. Moreover, it 
is also possible in a cell eel restoration or to carry out [ much ] a laminating in what attached to the front face of 
one fibrous material the cell active material with which charge-and-discharge properties differ. 
[0013] Moreover, in the above-mentioned configuration, it can consider as the cell which separates and carries 
out the laminating of the single eel by the septum, and was made into high tension. In the above-mentioned 
configuration, what carried out the coat of the front face of fibrous material with the cell active material 
Moreover, a positive electrode. Only a positive-electrode or negative-electrode side uses what carried out the 
coat of the front face of fibrous material else [ in the case of using a negative electrode ] with the cell active 
material. Instead of the fibrous material which carried out the coat of the front face with the cell active material 
at the other pole side, it can load with the cell active material (application for patent 2001-280848) fabricated a 
particle, a fine-particles-like cell active material (application for patent 2001-280847), in the shape of a plate, 
etc., and a cell can be constituted. 

[0014] The manufacture approach of the fiber cell of this invention attaches a cell active material to the front 
face of fibrous material with electronic conduction nature. The fibrous material which carried out the coat of the 
front face for the fibrous material which carried out the coat of the front face with positive active material with 
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the positive electrode and the negative-electrode active material is used as a negative electrode. Or consider as 
textiles and it covers with the separator which does not have electronic conduction nature and has ion 
conductivity on it. or [ making fibrous material of a positive electrode into every 1 or a bundle, and putting it in 
order ] ~ Make fibrous material of a negative electrode into every 1 or a bundle, and arrange it in on a separator, 
or it covers as textiles. On both sides of the separator, carry out the laminating of a positive electrode and the 
negative electrode, and a positive-electrode charge collector is pushed from one side or both sides from the 
abbreviation perpendicular direction of fibrous material so that an end may touch, even if there is little fibrous 
material by the side of a positive electrode. It is characterized by the thing of the fibrous material by the side of 
a negative electrode for which a negative-electrode charge collector is pushed from one side or both sides from 
the abbreviation perpendicular direction of fibrous material so that an end may touch at least, a cell eel is filled 
up with the electrolytic solution, and a cell is completed. 

[0015] Moreover, the approach of this invention attaches a cell active material to the front face of fibrous 
material with electronic conduction nature, and covers the outside with the porosity matter which does not have 
electronic conduction nature and has ion conductivity further. The fibrous material which carried out the coat of 
the front face with positive active material, and was further covered with porous membrane A positive 
electrode, The fibrous material which carried out the coat of the front face with the negative-electrode active 
material, and was further covered with porous membrane is used as a negative electrode. Or it covers as textiles, 
or [ making fibrous material of a positive electrode into every 1 or a bundle, and putting it in order ] — it 
considering as textiles, and fibrous material of a negative electrode being made into every 1 or a bundle, and 
being arranged in on it, or A positive-electrode charge collector is pushed from one side or both sides from the 
abbreviation perpendicular direction of fibrous material, a positive electrode and a negative electrode — 
alternation - or — random - a laminating — carrying out ~ the fibrous material by the side of a positive 
electrode - so that an end may touch at least It is characterized by the thing of the fibrous material by the side 
of a negative electrode for which a negative-electrode charge collector is pushed from one side or both sides 
from the abbreviation perpendicular direction of fibrous material so that an end may touch at least, a cell eel is 
filled up with the electrolytic solution, and a cell is completed. 

[0016] Moreover, the approach of this invention attaches a cell active material to the front face of fibrous 
material with electronic conduction nature, and covers the outside with the porosity matter which does not have 
electronic conduction nature and has ion conductivity further. The fibrous material which carried out the coat of 
the front face with positive active material, and was further covered with porous membrane A positive 
electrode, The fibrous material which carried out the coat of the front face with the negative-electrode active 
material, and was further covered with porous membrane is used as a negative electrode, and fibrous material of 
a positive electrode is made into every 1 or a bundle, it considers as warp, and fibrous material of a negative 
electrode is made into every 1 or a bundle. As the weft Produce the textiles which used warp and the weft as the 
positive electrode and the negative electrode respectively, and the laminating of these textiles is carried out so 
that it may become the same direction in every direction. A positive-electrode charge collector is pushed from 
both sides or one side, the direction of warp of textiles, and abbreviation ~ the fibrous material of the warp 
which is a positive electrode in a vertical field — so that an end may touch at least the direction of the weft of 
textiles, and abbreviation — it is characterized by the thing of the fibrous material of the weft which is a 
negative electrode for which a negative-electrode charge collector is pushed from both sides or one side so that 
an end may touch at least, a cell eel is filled up with the electrolytic solution, and a cell is completed in the 
vertical field. 

[0017] the case where make into every 1 or a two or more bundle fibrous material which carried out the coat of 
the front face with the cell active material, or fibrous material which carried out the coat of the front face with 
the cell active material, and was further covered with porous membrane, and it considers as textiles ~ a plain 
weave, twill, and a ton cap — it can consider as textile etc. Moreover, in case a cell active material is attached on 
the surface of fibrous material, as a line, it is good and you may perform one at a time collectively two or more. 
Moreover, as an approach of attaching cell active materials (nickel hydroxide etc.) on the surface of fibrous 
material, the electrolytic deposition method by electrolysis is utilizable. In this case, the coat of the sludge with 
which properties differ can be carried out to a front face, using the electrolytic bath with which a class, 
concentration, and pH differ from temperature etc. two or more times. Moreover, current density can be 
changed and the coat of the sludge with which properties differ can be carried out to a front face. Furthermore, 
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it is also possible to make it suspend in an electrolytic bath, and to incorporate and carry out the eutectoid of the 
cell active material into a plated metal with eutectoid plating by making a cell active material into a particle. 
[0018] Moreover, the approach of fixing with resin can be used as an approach of attaching cell active materials 
(nickel hydroxide etc.) on the surface of fibrous material. For example, when using nickel hydroxide as an 
active material, as resin, the thermoplastics to the softening temperature of 120 degrees C and the resin which 
curing temperature dissolves in the resin from ordinary temperature to 120 degrees C and a solvent with an 
evaporating temperature of 120 degrees C or less can be used. Since the activity is lost above 130 degrees C 
when using nickel hydroxide as an active material, it is required at less than 130 degrees C to perform various 
processings. As thermoplastics, polyethylene, polypropylene, ethylene vinyl acetate copolymer, etc. are usable, 
and reaction hardening mold resin (an epoxy resin, polyurethane resin, unsaturated polyester resin, etc.), heat- 
curing mold resin (phenol resin etc.), the above-mentioned thermoplastics, etc. have usable curing temperature 
as resin from ordinary temperature to 120 degrees C. What is necessary is for the above-mentioned 
polyethylene, polypropylene, ethylene vinyl acetate copolymer, etc. to be usable, and just to carry out heating 
clearance of the solvent under reduced pressure or ordinary pressure as resin which dissolves in a solvent with 
low evaporating temperature, after carrying out the coat of the resin which was made to dissolve these resin in 
organic solvents, such as heating toluene and a xylene, and dissolved in the solvent to a front face. 
[0019] Moreover, PES dissolved in water as resin at DMSO which is resin which dissolved in the meltable 
solvent. The polysulfone dissolved in the polystyrene, DMF, or DMSO dissolved in the acetone. The 
polyacrylonitrile which dissolved in DMF, DMSO, or ethylene carbonate, The polyvinylidene fluoride 
dissolved in DMF, DMSO, or NMP, The polyimide which dissolved in the polyamide which dissolved in DMF 
or NMP, DMF, or NMP, What is necessary is just to carry out extract clearance of the solvent in water or 
alcohol, after carrying out the coat of the resin which dissolved in the meltable solvent to water or alcohol on a 
front face, when using for alcohol PPO dissolved in the cellulose acetate which dissolved in the methylene 
chloride which is resin which dissolved in the meltable solvent, and a methylene chloride. 
[0020] Moreover, in order to give conductivity to resin, conductive raw materials, such as a whisker of the 
particle of carbon black, a carbon fiber, a carbon foil, a carbon whisker, and a nickel metal, a nickel foil, and a 
nickel metal, may be added to resin. There are an approach which mixes the resin and the conductive raw 
material which were dissolved in the solvent to resin as an approach of adding a conductive raw material, and it 
is made to distribute, the approach of making dissolve resin, mixing and distributing, after mixing a solvent and 
a conductive raw material and distributing, etc. By the approach of fixing a cell active material to a fibrous- 
material front face with resin, the coat of the matter with which properties differ can be carried out by changing 
the amount of resin or a solvent, a class, etc. 

[0021] Moreover, hot dipping can be used as an approach of attaching a cell active material on the surface of 
fibrous material. The approach of hot dipping supplies a fibrous thing continuously, may be plated on the front 
face, may supply a fibrous thing in batch, and may plate it on the front face. In this case, the coat of the sludge 
with which properties differ can be carried out to a front face, using the electrolytic bath with which the class of 
presentation differs from concentration, temperature, etc. two or more times. Moreover, the processing time can 
be changed and the coat of the sludge with which properties differ can be carried out to a front face. Moreover, 
the approach of sintering can be used as an approach of attaching cell active materials (hydrogen storing metal 
alloy etc.) on the surface of fibrous material. 
[0022] 

[Embodiment of the Invention] It is possible for this invention not to be limited to the gestalt of the following 
operation at all, to change it suitably, and to carry out hereafter, although the gestalt of operation of this 
invention is explained. Drawing 1 and drawing 2 show an example of the fiber cell by the 1st gestalt of 
operation of this invention. The gestalt of this operation is the nickel-iron cell which attached and constituted 
iron/iron hydroxide as nickel/nickel hydroxide, and a negative-electrode active material as positive active 
material as an example in the carbon fiber which is a base material using the electrolytic deposition method by 
electrolysis. The example of manufacture of the fiber cell of the gestalt of this operation is explained. It 
electrolyzes by making a nickel plate into an anode plate in a nickel nitrate bath, making a carbon fiber as 
cathode, and a carbon fiber front face is made to carry out electrolytic deposition of nickel/the nickel hydroxide. 
The carbon fiber which carried out the coat of the front face with this nickel/nickel hydroxide is used as a 
positive electrode. Moreover, it electrolyzes by making a griddle into an anode plate in an iron nitrate bath. 
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making a carbon fiber as cathode, and a carbon fiber front face is made to carry out electrolytic deposition of 
iron/the iron hydroxide. The carbon fiber which carried out the coat of the front face with this iron/iron 
hydroxide is used as a negative electrode. 

[0023] The carbon fiber 10 which carried out the coat of the positive active material to the front face is arranged 
in a single tier, and it covers with the film of Teflon (trademark) as a separator 12 on it. The edge which 
becomes a positive-electrode charge collector side arranges a location with a separator 12, after the cross 
section of the carbon fiber 10 of a positive electrode has been exposed, and it is made for the direction of a 
separator 12 to become long at the edge which becomes a negative-electrode charge collector side at this time. 
In addition, as a separator, textiles, a nonwoven fabric or membrane film, such as Teflon (trademark), 
polyethylene, polypropylene, and nylon, etc. are usable. And the carbon fiber 14 which carried out the coat of 
the negative-electrode active material on the front face on the separator 12 is arranged in a single tier. The edge 
which becomes a negative-electrode charge collector side arranges a location with a separator 12, after the cross 
section of the carbon fiber 14 of a negative electrode has been exposed, and it is made for the direction of a 
separator 12 to become long at the edge which becomes a positive-electrode charge collector side at this time. 
Furthermore, it covers with a separator 12 on it, and the laminating of a positive electrode and the negative 
electrode is carried out on both sides of the separator. The cell eel 16 is filled up with a layer-like carbon fiber, 
and the positive-electrode charge collector 18 is pushed against the field which arranged the carbon fiber 10 and 
separator 12 of a positive electrode from the right angle to the layer-like carbon fiber (perpendicular direction). 
In the condition of having made it the positive-electrode charge collector 18 side serve as a base, after pouring 
in electrolyte solutions (KOH, NaOH, LiOH, etc.), the negative-electrode charge collector 20 is pushed from the 
field which arranged the carbon fiber 14 and separator 12 of a negative electrode, i.e., the positive-electrode 
charge collector 18 and an opposite hand, and a cell is completed. In addition, in drawing 2 R> 2, the graphic 
display of the negative-electrode charge collector of a near side is omitted. 

[0024] Below, the detail of charge and discharge is explained about the cell of the gestalt of this operation. 
(Charge) An electrical potential difference is applied to a cell and an electron is supplied to the negative- 
electrode charge collector 20 from a generation-of-electrical-energy means (not shown). An electron moves and 
reacts to a negative-electrode active material from the negative-electrode charge collector 20. The ion generated 
by the reaction passes a separator 12, reacts with positive active material, and emits an electron. This electron 
moves to the positive-electrode charge collector 18, and is sent to a generation-of -electrical-energy means. 
(Discharge) An electron is supplied to the positive-electrode charge collector 18 from a load (not shown). An 
electron moves and reacts to positive active material from the positive-electrode charge collector 18. The ion 
generated by the reaction passes a separator 12, reacts with a negative-electrode active material, and emits an 
electron. This electron moves to the negative-electrode charge collector 20, and is sent to a load. 
[0025] Since the travel of an electron or ion becomes short as much as possible and diffusion of an electron or 
ion is promoted by leaps and bounds compared with the conventional cell by building a thin cell active material 
layer with the gestalt of this operation on the front face of fibrous material with electronic conduction nature 
like a carbon fiber, it can consider as the cell in which the high power the charge rate and whose discharge rate 
improved substantially is possible. Moreover, since the layered product of the carbon fiber which carried out the 
coat of the cell active material to the front face is only held down with the charge collector and is not welded, it 
is easily recyclable. 

[0026] Drawing 3 and drawing 4 show an example of the fiber cell by the 2nd gestalt of operation of this 
invention. As an example, the gestalt of this operation attaches iron/iron hydroxide to the carbon fiber which is 
a base material using the electrolytic deposition method by electrolysis as nickel/nickel hydroxide, and a 
negative-electrode active material as positive active material, and is the nickel-iron cell which carried out the 
coat of the porosity resin to the outside, and was constituted further. The example of manufacture of the fiber 
cell of the gestalt of this operation is explained. It electrolyzes by making a nickel plate into an anode plate in a 
nickel nitrate bath, making a carbon fiber as cathode, and a carbon fiber front face is made to carry out 
electrolytic deposition of nickel/the nickel hydroxide. In the resin liquid made to dissolve PES in DMSO, it is 
immersed and the above-mentioned carbon fiber is pulled up. It considers as porous membrane by this being 
immersed in water, extracting DMSO with water, and solidifying PES. The carbon fiber which carried out the 
coat of the front face with this nickel/nickel hydroxide, and carried out the coat of the outside by porous 
membrane further is used as a positive electrode. Moreover, it electrolyzes by making a griddle into an anode 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



6/3/2005 



JP,2003-317794.A [DETAILED DESCRIPTION] 



Page 7 of 11 



plate in an iron nitrate bath, making a carbon fiber as cathode, and a carbon fiber front face is made to carry out 
electrolytic deposition of iron/the iron hydroxide. In the resin liquid made to dissolve PES in DMSO, it is 
inmiersed and the above-mentioned carbon fiber is pulled up. It considers as porous membrane by this being 
inmiersed in water, extracting DMSO with water, and solidifying PES. The carbon fiber which carried out the 
coat of the front face with this iron/iron hydroxide, and carried out the coat of the outside by porous membrane 
further is used as a negative electrode. 

[0027] The carbon fiber 22 which carried out the coat of the positive active material to the front face, and 
carried out the coat of the outside by porous membrane further is put in order so that the edge which arranged 
the location by having made the edge into the positive-electrode charge collector side, and while the cross 
section was exposed covered with the porous membrane 24 of another side may become a negative-electrode 
charge collector side. The carbon fiber 26 which carried out the coat of the negative-electrode active material to 
the front face, and carried out the coat of the outside by porous membrane further is put in order so that the edge 
which arranged the location by having made the edge into the negative-electrode charge collector side, and 
while the cross section was exposed covered with the porous membrane 24 of another side may become a 
positive-electrode charge collector side. Although a positive electrode and a negative electrode may be put in 
order at random, it becomes a cell with more highly efficient arranging by turns. The cell eel 16 is filled up with 
a layer-like carbon fiber, and the positive-electrode charge collector 18 is pushed against the cross-section side 
of the carbon fiber 22 used from a right angle as a positive electrode to a layer-like carbon fiber (perpendicular 
direction). In the condition of having made it the positive-electrode charge collector 18 side serve as a base, 
after pouring in the electrolytic solution, the negative-electrode charge collector 20 is pushed against the cross- 
section side of the carbon fiber 26 which is an opposite hand and which is used as a negative electrode, and a 
cell is completed. 

[0028] Below, the detail of charge and discharge is explained about the cell of the gestalt of this operation. 
(Charge) An electrical potential difference is applied to a cell and an electron is supplied to the negative- 
electrode charge collector 20 from a generation-of-electrical-energy means (not shown). An electron moves and 
reacts to a negative-electrode active material from the negative-electrode charge collector 20. The ion generated 
by the reaction passes porous membrane 24, reacts with positive active material, and emits an electron. This 
electron moves to the positive-electrode charge collector 18, and is sent to a generation-of-electrical-energy 
means. 

(Discharge) An electron is supplied to the positive-electrode charge collector 18 from a load (not shown). An 
electron moves and reacts to positive active material from the positive-electrode charge collector 18. The ion 
generated by the reaction passes porous membrane 24, reacts with a negative-electrode active material, and 
emits an electron. This electron moves to the negative -electrode charge collector 20, and is sent to a load. 
[0029] what coated with the gestalt of this operation the porosity matter which attaches a cell active material to 
a fibrous-material front face with electronic conduction nature, does not have electronic conduction nature in 
the outside further, and has ion conductivity — alternation — or it can be made to function as a cell only by 
arranging at random Other configurations and operation effectiveness are the same as that of the case of the 1st 
gestalt of operation. 

[0030] Drawing 5 and drawing 6 show an example of the fiber cell by the 3rd gestalt of operation of this 
invention. As an example, by attaching iron/iron hydroxide to the carbon fiber which is a base material using 
the electrolytic deposition method by electrolysis as nickel/nickel hydroxide, and a negative-electrode active 
material as positive active material, the gestalt of this operation is the nickel-iron cell which carried out the coat 
of the porosity resin to the outside, and was constituted further, carries out consolidation of the basic unit 
strongly, and builds it into a cell cel. The example of manufacture of the fiber cell of the gestalt of this operation 
is explained, the approach as the 2nd gestalt of operation that the carbon fiber 22 used as a positive electrode 
and the carbon fiber 26 used as a negative electrode are the same — manufacturing — the 2nd gestalt of 
operation - the same ~ alternation - or it arranges at random. As these carbon fibers are bundled and it is 
shown in drawing 5 , with a polypropylene band 28, it binds strongly, consolidation is carried out, and it 
considers as a basic unit. Although a basic unit can be bound with the insulator of porous or imperforation, or a 
colliquative or non-colliquative insulator and it can consider as a consolidation condition, as a porous insulator 
for example, polyvinyl alcohol etc. is usable as the above-mentioned polypropylene, polyethylene, and a 
colliquative insulator as a nonwoven fabric and an imperforation and non-colliquative insulator. 
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[0031] The cell eel 16 is filled up with the basic unit which carried out consolidation strongly, and the positive- 
electrode charge collector 18 is pushed against the cross-section side of the carbon fiber 22 used ft-om a right 
angle as a positive electrode to a bundle-like carbon fiber (perpendicular direction). In the condition of having 
made it the positive-electrode charge collector 18 side serve as a base, after pouring in the electrolytic solution, 
the negative-electrode charge collector 20 is pushed against the cross-section side of the carbon fiber 26 which 
is an opposite hand and which is used as a negative electrode, and a cell is completed. In addition, the graphic 
display of a polypropylene band is omitted in drawing 6 . Improvement in the further workability can be aimed 
at with the gestalt of this operation. Other configurations and operation effectiveness are the same as that of the 
case of the 1st and 2nd gestalt of operation. 

[0032] Drawing 7 shows an example of the fiber cell by the 4th gestalt of operation of this invention. The 
gestalt of this operation is the nickel-iron cell which constituted as textiles what attached iron/iron hydroxide to 
the carbon fiber which is a base material as nickel/nickel hydroxide, and a negative-electrode active material as 
positive active material as an example using the electrolytic deposition method by electrolysis, and carried out 
the coat of the porosity resin to the outside further. The example of manufacture of the fiber cell of the gestalt of 
this operation is explained. The carbon fiber 22 used as a positive electrode and the carbon fiber 26 used as a 
negative electrode are manufactured by the same approach as the 2nd gestalt of operation. It considers as the 
condition that the carbon fiber cross section exposed the ends of these carbon fibers. It considers as textiles 30 
with a plain weave by making into the weft the carbon fiber 26 which uses the carbon fiber 22 used as a positive 
electrode as warp and a negative electrode. The laminating of these textiles 30 is carried out. In addition, in 
drawing 7 , the 16-layer laminating is carried out as an example. The cell eel 16 is loaded with the textiles 30 
which carried out the laminating, the positive-electrode charge collector 18 is pushed against one cross-section 
side of the carbon fiber 22 used from a right angle as a positive electrode to the flat surface of textiles 30 
(perpendicular direction), and the positive-electrode charge collector 18 is pushed also against the cross-section 
side of another side. The negative-electrode charge collector 20 is pushed against one cross-section side of the 
carbon fiber 26 used as the positive-electrode charge collector 18 and a right-angle side used as a negative 
electrode, and the negative-electrode charge collector 20 is pushed also against the cross-section side of another 
side. After pouring in the electrolytic solution, it covers with a lid 32 and a cell is completed. Although 
considered as the configuration pressed down with the charge collector from the 4th page of the direction of a 
right angle of textiles with the gestalt of this operation, it is also possible to consider as the cell pressed down 
with the charge collector from the 2nd page of the direction of a right angle of textiles or the 3rd page. 34 is an 
insulating member. In addition, in drawing 7 , the graphic display of the negative-electrode charge collector of a 
near side is omitted. Other configurations and operation effectiveness are the same as that of the case of the 1st 
and 2nd gestalt of operation. 

[0033] Drawing 8 and drawing 9 show an example of the fiber cell by the 5th gestalt of operation of this 
invention. As an example, the gestalt of this operation builds four cells of the 1st gestalt of operation, they carry 
out a laminating to a serial, and let it be a high tension cell. Drawing 8 expands a part of single cel. in this case, 
the thing for which the septum 36 formed among single eels is conmiunalized ~ easy ~ high-tension-izing — 
possible — in addition — and area can consider as a cell with very little sag by considering as the large septum 
36 with thin thickness. Other configurations and operation effectiveness are the same as that of the case of the 
1st gestalt of operation. 

[0034] Drawing 10 and drawing 11 show an example of the fiber cell by the 6th gestalt of operation of this 
invention. As an example, the gestalt of this operation builds four cells of the 2nd gestalt of operation, they 
carry out a laminating to a serial, and let it be a high tension cell. Drawing 1010 expands a part of single cel. 
Other configurations and operation effectiveness are the same as that of the case of the 1st, 2nd, and 5th gestalt 
of operation. 

[0035] Drawing 12 shows an example of the fiber cell by the 7th gestalt of operation of this invention. As an 
example, the gestalt of this operation builds 16 cells of the 4th gestalt of operation, connects every direction 4 
piece x4 piece to a serial, and uses it as a high tension cell. 38 is a connection plate and is the same role as a 
septum. Other configurations and operation effectiveness are the same as that of the case of the 1st, 2nd, 4th, 
5th, and 6th gestalt of operation. 

[0036] Drawing 13 and drawing 14 show an example of the fiber cell by the 8th gestalt of operation of this 
invention. The gestalt of this operation is the nickel hydoride battery which attached the hydrogen storing metal 
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alloy to the carbon fiber which is a base material as nickel/nickel hydroxide, and a negative-electrode active 
material as positive active material, carried out the coat of the porosity resin to the outside, and constituted it on 
it further, using resin as an example. The example of manufacture of the fiber cell of the gestalt of this operation 
is explained. For example, 150g (acetylene black, KETCHIEN black) of particle-like graphites is put into the 
Henschel mixer of 101. of content volume, it stirs for about 3 minutes by lOOOrpm, and a particle-like graphite 
is fully distributed. To this, lOOOg of nickel hydroxide powder for cells is added, and it mixes by lOOOrpm 
during about 3 minutes to it. 300g of ethylene vinyl acetate copolymer is added to xylene 2000g heated at 60 
degrees C, and it is made to dissolve in it separately. The resin which dissolved in the heating xylene is added 
into the aforementioned particle-like graphite heated at 60 degrees C, and the mixture of nickel hydroxide 
powder, and a Henschel mixer stirs and distributes at 60 degrees C, carrying out heating maintenance. To this, it 
is immersed and a carbon fiber is pulled up. And a vacuum drying is carried out at 50 degrees C with a vacuum 
heating furnace, and a xylene is made to evaporate. Next, in the resin liquid made to dissolve PES in DMSO, it 
is inmiersed and the above-mentioned carbon fiber is pulled up. It considers as porous membrane by this being 
inmiersed in water, extracting DMSO with water, and solidifying PES. The carbon fiber which carried out the 
coat of the front face with this nickel/nickel hydroxide, and carried out the coat of the outside by porous 
membrane further is used as a positive electrode. 

[0037] Moreover, for example, 150g (acetylene black, KETCHIEN black) of particle-like graphites is put into 
the Henschel mixer of 101. of content volume, it stirs for about 3 minutes by lOOOrpm, and a particle-like 
graphite is fully distributed. To this, lOOOg of hydrogen storing metal alloy powder for cells is added, and it 
mixes by lOOOipm during about 3 minutes to it. 300g of ethylene vinyl acetate copolymer is added to xylene 
2000g heated at 60 degrees C, and it is made to dissolve in it separately. The resin which dissolved in the 
heating xylene is added into the aforementioned particle-like graphite heated at 60 degrees C, and the mixture of 
a hydrogen storing metal alloy, and a Henschel mixer stirs and distributes at 60 degrees C, carrying out heating 
maintenance. To this, it is immersed and a carbon fiber is pulled up. And a vacuum drying is carried out at 50 
degrees C with a vacuum heating furnace, and a xylene is made to evaporate. Next, in the resin liquid made to 
dissolve PES in DMSO, it is immersed and the above-mentioned carbon fiber is pulled up. It considers as 
porous membrane by this being immersed in water, extracting DMSO with water, and solidifying PES. The 
carbon fiber which carried out the coat of the front face with this hydrogen storing metal alloy, and carried out 
the coat of the outside by porous membrane further is used as a negative electrode. 
[0038] The carbon fiber 22 which carried out the coat of the positive active material to the front face, and 
carried out the coat of the outside by porous membrane further is put in order so that the edge which arranged 
the location by having made the edge into the positive-electrode charge collector side, and while the cross 
section was exposed covered with the porous membrane 24 of another side may become a negative-electrode 
charge collector side. The carbon fiber 26 which carried out the coat of the negative-electrode active material to 
the front face, and carried out the coat of the outside by porous membrane further is put in order so that the edge 
which arranged the location by having made the edge into the negative-electrode charge collector side, and 
while the cross section was exposed covered with the porous membrane 24 of another side may become a 
positive-electrode charge collector side. Although a positive electrode and a negative electrode may be put in 
order at random, it becomes a cell with more highly efficient arranging by turns. The cell eel 16 is loaded with a 
layer-like carbon fiber, and the positive-electrode charge collector 18 is pushed against the cross-section side of 
the carbon fiber 22 used from a right angle as a positive electrode to a layer-like carbon fiber (perpendicular 
direction). In the condition of having made it the positive-electrode charge collector 18 side serve as a base, 
after pouring in the electrolytic solution, the negative-electrode charge collector 20 is pushed against the cross- 
section side of the carbon fiber 26 which is an opposite hand and which is used as a negative electrode, and a 
cell is completed. Other configurations and operation effectiveness are the same as that of the 1st and 2nd case 
of operation. Of course, it is also possible to apply the positive electrode of the gestalt of this operation and a 
negative electrode to the configuration of the 3rd, 4th, 6th, and 7th gestalt of operation. 
[0039] Drawing 15 and drawing 16 show an example of the fiber cell by the 9th gestalt of operation of this 
invention. The gestalt of this operation is the nickel-iron cell which attached and constituted iron/iron hydroxide 
as nickel/nickel hydroxide, and a negative-electrode active material as positive active material as an example on 
the nickel fiber which is a base material using the electrolytic deposition method by electrolysis. The example 
of manufacture of the fiber cell of the gestalt of this operation is explained. It electrolyzes by making a nickel 
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plate into an anode plate in a nickel nitrate bath, making a nickel fiber as cathode, and a nickel fiber front face is 
made to carry out electrolytic deposition of nickel/the nickel hydroxide. The nickel fiber which carried out the 
coat of the front face with this nickel/nickel hydroxide is used as a positive electrode. Moreover, it electrolyzes 
by making a griddle into an anode plate in an iron nitrate bath, making a nickel fiber as cathode, and a nickel 
fiber front face is made to carry out electrolytic deposition of iron/the iron hydroxide. The nickel fiber which 
carried out the coat of the front face with this iron/iron hydroxide is used as a negative electrode. 
[0040] The nickel fiber 40 which carried out the coat of the positive active material to the front face is arranged 
in a single tier, and it covers with Teflon membrane as a separator 12 on it. The edge which becomes a positive- 
electrode charge collector side arranges a location with a separator 12, after the cross section of the nickel fiber 
40 of a positive electrode has been exposed, and it is made for the direction of a separator 12 to become long at 
the edge which becomes a negative-electrode charge collector side at this time. And the nickel fiber 42 which 
carried out the coat of the negative-electrode active material on the front face on the separator 12 is arranged in 
a single tier. The edge which becomes a negative-electrode charge collector side arranges a location with a 
separator 12, after the cross section of the nickel fiber 42 of a negative electrode has been exposed, and it is 
made for the direction of a separator 12 to become long at the edge which becomes a positive-electrode charge 
collector side at this time. Furthermore, it covers with a separator 12 on it, and the laminating of a positive 
electrode and the negative electrode is carried out on both sides of the separator. The cell eel 16 is loaded with a 
layer-like carbon fiber, and the positive-electrode charge collector 18 is pushed against the field which arranged 
the nickel fiber 40 and separator 12 of a positive electrode from the right angle to the layer-like carbon fiber 
(perpendicular direction). In the condition of having made it the positive-electrode charge collector 18 side 
serve as a base, after pouring in the electrolytic solution, the negative-electrode charge collector 20 is pushed 
from the field which arranged the nickel fiber 42 and separator 12 of a negative electrode, i.e., the positive- 
electrode charge collector 18 and an opposite hand, and a cell is completed. Other configurations and operation 
effectiveness are the same as that of the case of the 1st gestalt of operation. Of course, it is also possible to 
apply the positive electrode of the gestalt of this operation and a negative electrode to the configuration of the 
2nd - the 7th gestalt of operation. 

[0041] Drawing 17 - drawing 20 show an example of the fiber cell by the 10th gestalt of operation of this 
invention. What attached the cell active material to the carbon fiber which is a base material, using resin as an 
example is used for the gestalt of this operation as a positive electrode, and a negative-electrode side is the 
nickel hydoride battery which filled up with and constituted the cell active material fabricated in the shape of a 
plate. The example of manufacture of the fiber cell of the gestalt of this operation is explained. 
(1) Put 150g (acetylene black, KETCHIEN black) of particle-like graphites into a fabrication of a negative 
electrode, for example, the Henschel mixer of 101. of content volume, stir for about 3 minutes by lOOOrpm, and 
fully distribute a particle-like graphite. To this, 2500g and lOOg (trade name: Donna S-247) of carbon fibers are 
added, and the hydrogen storing metal alloy powder for cells is mixed by lOOOrpm during about 3 minutes to it. 
150g of ethylene vinyl acetate copolymer is added to xylene lOOOg heated at 60 degrees C, and it is made to 
dissolve in it separately. The resin which dissolved in the heating xylene is added into the aforementioned 
hydrogen storing metal alloy powder heated at 60 degrees C, and the mixture of a conductive filler, and it stirs 
with a Henschel mixer, carrying out heating maintenance at 60 degrees C. Subsequently, a Henschel mixer is 
cooled stirring, and cooling grinding of the kneading object is carried out, and suppose that it is powdered. The 
particle size of a granulation particle is adjusted with a chopper, putting this powder into a high speed mixer, 
and stirring the whole fine particles by the agitator. A high speed mixer carries out temperature up of the 
temperature of fine particles to 50 degrees C from ordinary temperature, the engine speed of 600rpm and a 
chopper being ISOOrpm, and stirring the object of 21. capacity, and the engine speed of an agitator on this 
condition. After a granulation particle generates, stirring is stopped cooling. Since the particle contains the 
xylene, it puts this particle into a reduced-pressure-drying machine, heats it at 50 degrees C, and removes a 
xylene. After cooling this particle, it considers as a screen and a l-2.88mm primary shaping particle by themm 
[ 2.88th ] screen and the nmi [ 1st ] screen. The shuttering of 100mm** is filled up with 90g of primary shaping 
particles, and the resin (ethylene vinyl acetate copolymer) which heats at every shuttering 100 degrees C, and is 
contained to a primary shaping particle is softened. Subsequently, where the pressure of O.lMPa(s) is put in 
shuttering, lowering and resin are stiffened for temperature. Ejection and the obtained plate-like active material 
44 are used for this as a negative electrode from shuttering ( drawing 17 ). 
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[0042] (2) Put 150g (acetylene black, KETCHDEN black) of particle-like graphites into a fabrication of a 
positive electrode, for example, the Henschel mixer of 101. of content volume, stir for about 3 nfiinutes by 
lOOOrpm, and fully distribute a particle-like graphite. To this, lOOOg of nickel hydroxide powder for cells is 
added, and it mixes by lOOOrpm during about 3 minutes to it. 300g of ethylene vinyl acetate copolymer is added 
to xylene 2000g heated at 60 degrees C, and it is made to dissolve in it separately. The resin which dissolved in 
the heating xylene is added into the aforementioned particle-like graphite heated at 60 degrees C, and the 
mixture of nickel hydroxide powder, and a Henschel mixer stirs and distributes at 60 degrees C, carrying out 
heating maintenance. To this, it is immersed and a carbon fiber is pulled up. And a vacuum drying is carried out 
at 50 degrees C with a vacuum heating furnace, and a xylene is made to evaporate. In the carbon fiber 46 which 
carried out the coat of the positive active material to the front face, the fiber part which is not covered with an 
active material is fixed on one nickel plate, and it considers as the positive-electrode external terminal 48. The 
obtained fiber-like active material 50 with an external terminal is used as a positive electrode ( drawing 18 R> 
8). 

[0043] (3) As shown in assembly drawing 19 , it placed by turning sideways the plate-like active material 44 
which is a negative electrode, and also cover with a separator 12. The fiber-like active material 50 with an 
external terminal which is a positive electrode on it is placed, and the positive-electrode external terminal 48 is 
made to protrude outside. Furthermore, an insulation sheet 52 (good with a separator) is put from a top. As 
shown in drawing 20 , the cell eel 16 is filled up with the thing of this condition so that the negative-electrode 
external terminal 54 with which the plate-like active material 44 which is a negative electrode is a negative- 
electrode charge collector, and serves also as a cell eel may be contacted. After putting in the electrolytic 
solution, it covers with a lid 32 and a cell is completed. In addition, in the gestalt of this operation, a positive 
electrode and a negative electrode can be considered as the combination of arbitration. Moreover, it is also 
possible to insert the carbon fiber which carried out the coat of the front face to the cell eel filled up with the 
particle-like active material with the cell active material, and covered the outside with porous membrane 
further, and to constitute a cell. 
[0044] 

[Effect of the Invention] Since this invention is constituted as mentioned above, the following effectiveness is 
done so. 

(1) What has the huge matter which must move in a cell active material in order to react, what has very small 
electronic conduction nature, and Since high power becomes possible by shortening a travel as much as 
possible, what attached the thin cell active material layer to the front face of the matter with electronic 
conduction nature fibrous as migration paths, such as an electron By being sufficient in a bundle, or carrying 
out a laminating as textiles, and constituting a cell, the cell in which the high power the charge rate and whose 
discharge rate improved by leaps and bounds as compared with the conventional cell is possible can be 
obtained. 

(2) what coated the porosity matter which attaches a cell active material to a fibrous-material front face with 
electronic conduction nature, does not have electronic conduction nature in the outside further, and has ion 
conductivity — alternation ~ or it can be made to function as a cell by making it the shape of textiles and 
carrying out the laminating of these as it arranges at random 

(3) Since what is necessary is just to hold down with a charge collector what put in order fibrous material with 
the electronic conduction nature which carried out the coat of the cell active material to the front face, or carried 
out the laminating as textiles, welding like the conventional cell is unnecessary and can be recycled easily. 

(4) communalizing the septum formed among single eels, when carrying out the laminating of the single eel and 
considering as high tension — easy — high-tension-izing — possible — in addition — and area can consider as a 
cell with very little sag by considering as a large septum with thin thickness. 
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* NOTICES * 

JPO and NCIPZ are not responsible for any 
dainages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3,In the drawings, any words are not translated. 
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^m3mmz'^\^fd&mh.yun:\%. mc:^^vy\zm 

l«:7x^i/>x— (PPO) Uiil3m'^^^f\.^o 

MtbTfi, NAFION (^i!^ <D<k5;5:@«sm 
[0 0 121 ±S5©«fiK{c*stiTti, TEmmt: 
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[0 0 13] sfe, ±Mi(Dmmzis^^x\t. m±i}\^^m 

«ffi€:®il^f|Tn-hbfct>OS:iE& MMthlZ 

n-hiyrch(D^jEmmxitMMm<D^^^v. mm 
\z. m'hi^<}mmkomm^m mm2 o o i - 

2 8 084 7) . X\tZfU-h^\Z^i^r:iWMSl^ 

n Qim2 001-280848) ^m^MvxmM^m 

[0 0 14] 2^^^CD:7T-f A— ®t&OSS!3&^4. « 

^m\k<D$>^mmmm(D^mizmms'^m^-:>n 

mm mmommi^m^ i :^-ox\imz vxmr< 
^y!)^x\tJimiiv. ^cD±\zwmm\^m<^^>^ 

^140ife-5ir/N'U'-3'*i!c^iT, •\inU-i5r<D±\zMM 
(Dm^l^^^ 1 :^-:>x\^\zvxMr<^ii^:xiWm 

mi^xmm^^^'&^zih^sMWitvx^^^o 
[0 0 15] m^^ft®*^ 

iE«logS»t^^^M^i:*:^-:?X(S^lc:bTM'< 
-Sd^XtSi^tU ^■«)±lc:^«g<Daai«#iMS:l2trr 

fmmsn<D{}>u < t h-W)^^^ o \zmmfm. 
[0 0 16] 2|5:^gio:^a, m^^tt®** 
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<fcb, :^iegO[)iS|^i^K*l:*rrC)X(S*:{'UT^t 

\zMmM'mi^^mmx\t}^m^^niy^n. mm-tiMz 

■5. 

[0 0 17] W&fil^KT^M^n-hUfciSNM^ 

iiitmm^mx^^:n-hi.-^ioizm.mmx 

if^iiibxrtr>x^^\^. ^rc. mmki^nommizm 
mM:^\z^^mmxm^^mm-t^:iti)^x^ 

m^^mtim'S:^\z=i—ht^:it.f)^x^^o $6 

[0 0 18] Sit. «|fe|i<^i^K0)«®t::®i!ifil«3M (tK 

^b--y'>-)i';5;^) ^^n^yj^ti^x. mm^z^K)m 

X7mi\:-y^)i^mmt^m^^ mmiivxu. mt 
mmi 2 ox:^x<DWk-^mmm. mmm^imfj^^ 
1 2 ox:^x<Dmm. m^mmi 2 ox:srF(Dmiizm 
mr^m^m^^^^tTb^x^^o m<^ntvx7m.it 

^otzjisb. \3ox:m^x^wm^n^^iitii<z^x 

lET^O, JdlfkM;5^#M75^e> 1 2 0'C*i:®^flitU 

T«, (xji5=^-'>«iiM, m^v^ym 

m. ^iafDxK'jxx7^;u^fli;5:^) . ^^mmm (.y 

mx$>^. ^wmim'^^\zi^mt^mmii\^x 
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T. im\zpmiyrcmm^miz=i-hvrzm^ met 
[0 0 19] ^fz. ©flituT, mz.oj^f3i^\zi§m 

^if^LfcJj^U;^^^^^ DMFt>b<ttDMSOJC^ 
UfcJl5U:3^;U*>> DMF, DMSOt>U<ttX5^U> 
;j[7-;j?^-ht;fi^U^c3j^iJ7i7'Ja-hU;U DM 

ijx>. DMF'bKfiNMPtC^^UfcJl^UrS}*, 
DMFfeU<»NMPl;i^Ufc3l?U-f5H;^<ii> 7)U 

m\zimi.:kmm^&^\zn-hvrcm. *xtt7;pn 
[0 0 2 01 mmizmm&^mc\i:^rctb. ts- 

7,:fj-^^<Dmm\mu^mmizmavxf>i:.^\ i^m 
{zmmm^u^wm-^zmtvxu. mm\zm»-&^ 

mmi^^'S:m^v^vrzmzmm^mm^'&'cm^ 
u^$ii:-57^7s^;5t*-5o mm\zi:K)mm^mM 

[0 0 2 11 mm¥!sn(mm\znmmin^-:^ 

[0 0 2 21 

Tmmt^it^^ :^mmtym<Dm<^im\zi^^m&-^ 

asiire*>-5*-'J?> >' r i-iE«ie«&Kt bTny 
mfDyr ^ n—'m^o)^/kw\z-D\^-^x^mt^, w&— 
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vmizuxm^i^^m^ ti-:^>y7^^^-^m\z 

[0 0 2 3] iEfilS^S«^lC:3-Hb/c*-#>7 
1 0*-SWl3ie'<T, ^<D±.\Z^U^V—^ \ 2 
tUT5^:7D> (^^i^ oMSrS![<o IE 

fi^m*{^fiy<!ii*s:§WiiE®o*-jj^>7T-rA*-i oo 

mx$>^o ^I'X. -k/lU— tS'l 2<D±\zMMlS¥M^ 

^\z:3- h Ufc*— #>:7 7</N*- 1 4 S:— ^JldM^ 

:7 r-f /N- 1 4 c9»f®;i^flt±lurc4m-efe/lU-5' i 2 
^1 2CD:*dift<;^-5J;-5lc-r-g)o 
• TSWUT(.K. jn^o*-3i?>7 7'rA-^£®iii-fe;i/ 
^ (^ifi:?^) e,iEiio*-4^>7 7-f A-1 ot 

1 2 ^mfc®fwIEe^«^l 8 <£i¥b-^tt 

ii? WMM (KOH, NaOH> L i OH^) ^Sr^U 
Tz.^. ^ffiCD;^-3j?>77'fA-l 4 t-bAl/— rJ' 1 2 

e^m2 0S:}fb^WTS?&^^S-&-5o ^*5> El 

[0 0 2 41 ^^fC, 2t!«OJ^Ii®«?&»-^<'^T^ 

ft:^m#:2 O^N-m^^^r-So «^i^»«#:2 
0i0ft8lffi^S{3^i!)t^TSJSt--5c SJ$;JCJ;^T% 

jS'i 2$Mb. M.mmntmi^vxn'f-^tktiif 
::cD«^im^«'»2 0t::^»jUTft?^jcjie.n 

•5. 

[0 0 2 51 :^fm^<Dimx\t. ti-it^^y 7^ f^-<r> 
50 i^'t>is:^=i^m>^^M!mmmoy^\zWi^wm 
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[0 0 2 6] BIS, ^4\t. :^mm(DM<DfB2jmi\Z 
PESS:@ftr-5ilil?#?LSII^<i:-r-&. ^IW-y-^;!^ 

§m^mmi:vxm^i3m^n^^> ti-ii^yyT^n— 
^\zfk/imxm.^Wf(m^'^^o pes^tdms 

oizmm^'^rcmMmziMcDts—ifsyy r^n-^m. 

jtLTfl#±tf-5. :inS7Kf::Sai>, dmso^ttKT 

n - h vTcL-^—^^yy r^n—^^mt: L-T^-r-So 

[0 0 2 7] iE;^e^KS^®{C3-hb$e.{r:^fiyS- 
^KI^:3-hU^*-5l^>>'T-f/^-2 2€:. »rDi 

€:#?LKI^:3-hL;5:;*7-3j?>>'r<A*-2 6Sr, »f 
ffi*tflffl Life— :I^Ojg€:ftfi^«#:#l<?: UTfie^rHi 

u m^(Dti—i^yy7^n-\zn\^xmM-^ (Sit 

2 6 OQ^fiytrftSSHfr 2 0 S:i¥U-:?ltT«?&<£: 
[0 0 2 8] OfflC, 2j£:^©J^liO«?l!lJ:i^«'iT^ 
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m8^m#2 o-vm^^sr^-r^o sw^s^««^2 

0J;0^:^ffi#R{c:^a^TSJ«^'5o SlStcioT^ 
^Ufc-f^>tt#&?LSM2 4«iiaU iE«^§ifell<hR 

(Sell) ft?^ (s^-f) fs^^jEm^m^i s^m=f-ffi 
^^ti^o wihtjEmMm.^1 s^y)iEW^mz.^ 

c:<Dm^4^S^«#:2 ot^^ftUTft^^tcme.n'So 

[0 0 2 9] «Sfi©J^tiT?l3:, «?e^14®«fe-5l6^ 
[0 0 3 0] 05, 06^3:, 2t:^iacD»CD^3Jg^lC: 

^VTms&bMzm^ii-/ord%<Dx$>^, ^t^oj^SB 
Tfi£«-r§*-Ji?>:7T'rA-2 2, M<fcbT^-r 
ii? mxm^v. ^<m2jmi:mm\z^\z$>^\^my 

40 [003 1] ^<^^\yt:mif=i-=-v h2r«lfe-fe;U 1 6 

- 2 2 (mm.m\Z-i£m^Wi^ l S Srtf UtDlt-So IE^ 
m^l 8ffl!)dJ/£Mt^-5cJ;-5fCL;t4R^"C. «^€ra 

y r-f A- 2 6 mmmz^^Wii^ 2 0 €:}f u^itx 
cDmi> m2imo>m^tmmv^^o 
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[0 0 3 2] mut. :mmo)^oM4:m&\z^^y 

7-f/N*-«&0— «»J^^UTtiS. :^:^<DJ&mt. — 

Millar. m^i^z^!s>mmrtiimt:m^^x. s*fT 

LT^-r-5;i!j-jJ?>:77-f A-2 2, M^ibTiSM 
■r'5*-it?>7r-f A-26tt, IISS<Dm2i^i:|^i; 

bT<^-r-5*-d?>7T'f A-2 2S:$aE*> 
T^-r«)*-5l^>7 T'f A- 2 6 ^W^il L-T^fiSO 
lrT«J#l3 0<i:-rSo z:o«|!^3 OSrHSLxTUK, 

3 0 S:«?tk-fe;u 1 6 tC^JSb. 3 0 ©spffi 

*— #>:7r-r/N-2 2(D— :^o»f®<Bytc:iE^«#:i 

«#2 osrfluott, m^(D^m\z%^mm,W2 0 
tfe'sitiT^s, 3 4tj«ag^i?*-g). ;^fe> 07-^ 

[0 0 3 3] 08, 09(i> 2t:^Hg<D^CDm5J^Mfr 
[0 0 3 4] 01 0> 01 2|E!fi§|g(D«©^6J^ 

K). m^\\z^v-asmBJsmmii\yrz.^<^-(;:^^o m 
m^ffl^a^a:, ^©mi. m2, f^5mm<Dm^tm 

[0 0 3 5] 01 2«, 2^^HjcD^<Dm7}gfi8JCJ:S 
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-^tbT> ^C!)m4J^I8G>mfl!lS:16<@O<0> ^ 
«|4<1X 4<lS:il:5IJllSaBKUTl««ffi;5:fl?l!itUfc'b<?) 

fl&0«tiES:mPffl^4^ ^©Ml. ^2, ^4, ^ 
[0 0 3 6] 013, 014tt, :^^oy^<Df^8m 

iCO^iTlft^f -So fi^^li, F*g^l 0 U .y V)V<D^y 
•y5^x>:/^yi7) 5 OgAn> 1 0 O-0Tpin-C*«j3 

mi^mL'xm-v^ms^^t^\z'9mr^o ^n\z. n 
mmim.{\:^y^)i^^^ 10 0 og^u. «i«j3^rBi 

10 0 OrprnT^S^-rS. SIM, 6 0*Clc:MfkUfe=^>' 
U'>2 0 0 0gt::x5^U'>@^tfnJUn-jJ?'J V-€r3 

0 og^nu?g®$-a:-5<. 6 ox:\zimx^tzmifly^^ 

j^UfcSfHSr^U 6 QX:\Zim^\yfS.i!fi^^> 

Id, PES«:DMSOlc:?^$iirfc#l!i?gJ::±fEO*- 
U DMSO<£7Kl?fflaUPESSr®ftr-5;i<fcl?#?L 

[0 0 3 7] Sfc, mfS. F*3^1 0 U -7 h;PO^> 

<y5^x>::/^-y i') 1 5 OgAn, 10 0 OrpnTf^S 

Sk«7K3^!Rji5^^?l«S: 10 0 Og^U m^i^i^l 
0 0 OrpnTfii^-rSo 9Ji^, 6 QX,\ZWlk\^tz.'^i^U 
>2 0 0 0gt3X5^U'>i^tfn;Un-3l^U V-S:3 0 
0g^L^§<»$-&-5, 6 0'Cf3Mb;tWSB©S^^^ 

tzMia^WiaXy^ 6 o'CJc:Jj(^i0a^b;ftdi6'\>->xJW 
5=^.+)— -Cjff^b, ^>mr^o :in\zti-^syyr^n 

O^CT^^^b. +vU>S:^^k$-a--&o ■:3€rjw. P 
E S €:DMS OlC^$-^fc«lli?Sf'-tJ5<D*-3j?>7 
r-fA'-SSabT^l^iif-So :in«r7K{3S^b, D 
M S 0€:7KT?tfitH b P E S S:®(tr-5 ZLb-X^mMii 

-r-So cior)*3^gsjg&&^i?^®^^-i-b, se,j3:?vfiy 
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[0 0 3 8] iEimmm^t^\zn-h\^-^^iznm^ 

S4^oD*-ji?>7T^/N*-t-**i^'nitft:mBi (Sift 
^ie>iEffiibT^■r•5*-4?>:77</^-2 2 

©ifffifiyfCiE^^m^l 8S:JfL.-3lt-5, iE«^«*l 

/N*- 2 6 ro»fsfiyirft8^m<it^2 0 ^i^u^itTmm^ 
2CD«^<?:iii$i?*s. :^m&(Djm<DiEm^ Mm^> 

[0 0 3 9] 015, 016a. *^|BOll8fi®M9J^ 

[0040] mm&m^^:^\zn- V Vtc-^'DVy 
r-f A-4 OS:— ?njtc:M'^T. ^(D_h{r-fc/1^-:$' 1 2 

■t^o tVX. -tr/N'l/— 1 2<D±}ZM.WS^'S:^ 

2<D\mfjmmiyrc^-c-\i/-^u-i$' \2i1t. 



10) iKfM 2003-317794 

18 

idS^iKu. Ji«(D*-JJ?>77'f/^*-^'^#l^■^itft^^^I 

(S!iD&i$I) i)^ {^mm>~ y tDVyy^n- 4 0 t-fe/t 

1 2 ^m^rcimzwmm.w 1 s srjf u-c^tt^. 

^«|<Ony'5rjl/>'7'f/'^-4 2^-fe:A 

JO raeiTj&s, 2Miii6cDj^i8oiE«i, ft@«r, wm^2 

[0 0 4 1] lai 7~I12 Oli, 2t:^?g<D||SgCDB 1 0 
J^^{::«k'5:77-f/"^— MSr^L-TVi-S, 

>:7 7-f /N*-i-«?tkM'^K*-pit;tfeoS:iE®t bx^ 
7^'/'^-®a®SSBi«^lc:DViTlft^So 

(1) ftM03iSlf^ 

(T-ir9^U'>:^^yi', '5r<y5^x>:/7>yi') 
515 OgAn. 10 0 OrprnT^ifi?! 34Mgl«i^bTiia?« 

5|c52 5 0 0g, WmWm^ (Sffi.^: H:hS-2 4 7) 
^&1 0 Og^U *93:a-rBll 0 0 OrpmTS^-rSo giJ 
6 QX.\Z.ism^tz.^=^\yy\ 0 0 0gJCX5=-U'>i^ 
^tf:::i;p3— V— 5 1 5 Og^Pbig^$-ti-'5. 6 
0'C{clra^b;ttt[|2O7K3^®3l5^^)|»i:«Si4:7^ 7- 

30 o*cic:ipiSi^b>*d^e>'N>'>x;u5=^^-y--T?}S*^-r 
-r 7. e- 5 =^^+1— « 2 u h;p^fto*^. T s^T^^' 

ODIUf^tJe 0 Orpm. 5^3 yA—(D^S^\t.l 5 0 Or 

o'cic#m-rs. 3ii^^*j^b/t^, j^u^om 

40 igi^^SrM^aS^lCAn, 5 0'CtCil^bT+->U>2: 
l^-rS. dO^^SrJ^bfc^, 2. 8 8inmg®tSt 
1 mmBODlST^^S 1 ~ 2 . 8 8 mCO—^k^T^&f-i:. 
"TSo — :;^':fiS3^^^9 OgS: l O OmraDCO^fC^ 
b, Iffisrtl 0 Ot:{Cjll^bT— ^^^figJ^i^^tC^W^ 

nswiii (x^u>»sjen;un-7i?'j^-) 

OffiU #6n/2:>^U-^mi^S44S:ft®dibTffi 

ffl-rs (01 7) o 

ii? [0 0 4 2] (2) IE8|CDSaf^ 
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mTLii. I^g^l 0 U y h)UD^>i^x}lS.^^-\zm. 
Sr 1 5 OgXtU 1 0 0 0 rpm?*ll 3^Ma«B$bTS[^1^ 
m^^l 0 0 Og^U i^35^Pai 0 0 OrpinTig^-r 

•So 6 o'Cjcii^urc=*^>'U'>2 0 0 ogirxg^ 

U'>B^lf— ^W^— JJ?UT— *3 0 Og^U^S-ar 

$ 7 T'f Z^-^i^H 5 0 ^SriEMi: LT^-T-S (M 1 
8) . 

[0043] (3) ffiSL 

0 1 9 (c^^ck 5 fc, ft:^-c$>-5 y I/- 4 

€:«lt3UTM(/i:0:{c:-fe/^U'— 5^1 2 

iE@^S|S^4 8 =^fm\Z\i^Bi-^^^o $ 

o^^ofccDSr. 02 0fc^-r<fc-5{;:> MM'V$>^:fu 
-M^i»K4 4d^, ftl^S<re*0«?ili-fe;P'b**a 

5 4 J; 13. mm-fe-'U l e 

^mt^o «^^Anfc^. M3 2^bXmflkSr^ 

[0044] 

m\i.<D3b^!^m<Dtm\zM^^wm'^nm^-:>mch<D 
mjm.thiz^fmi^\z[tLHyrzMmtif)T^mfsMiik^% 

^■Di-f-^^\z^(Dma\z'm^mm^f3.<^^>^m^ 
(Dh^^^umn^^-^^ >ifi^rzh<D^^ ^\z 

$>^\,^t7>^I:^^zMr<i>^d\f% ^sv^jsmbttiru 
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(3) 

m^-C* 0 . ^iZ U •tJ-'f ^ 
(4) m-fe;i'Sr«i[gL/Tli#l«®EEfrS«^, mil 

CBlfficDffi^^lftig] 

[0 2 ] :^^<Dm&om 1 J^I8ir<J:«)7 T-f 

[03] :*:^HJ(Dief£0^2J^fii{rj;-5^T-<>'"^-m?l!l 

[04] j^mm<')^<^2im\zx^y7^/^-mk 

20 [05] 2f:^HgcDiei£<D^3J^^tC*3lt-5m^^^OS 

01?*s. 

[0 6 ] ^^HJOlUffiC)^ 3 ^mzi:.^ 7 r -f /"^-W?!!! 
[07] 2^^^<D*iii£0^4#Sglc:J;S77-m-M 
[08] :*:M^(D|i:ffiCD^5Jg®tC*3tt-5¥-fe;UCD-a5 

•So 

Ji? [09] 2|5:5§WCD^<DB5S^lifCj;-577-m-m?t!L 

[010] 2t:^^®ieaG)m6j^^{c:*3itsm-fe;p®— 

[011] ^^B^^^omej^Siicj^-s^r-f A-« 
[01 2] i^m^(rmiSPM,ilim{zi:.^'y7^n~^ 

[013] 8 mmz^^ yy^ 

?&CD-MS:S^-ri£NlO>S^:^F^*^^^^^'^*'5o 
[014] 2|!:^|BCD|iaSG)B8J^fi8lc:i'5:7r-fA-« 

iifecD-^»is:^-ra6Mi®«i»fffi:;?isid^e>^^S0T* 

[015] 2^:^BJ0^OB9J^M^C<fc^77-^>'^*-« 

?&cD— <^S:5^iiBaio^:'^d^ e>B:t^*0-e<bSo 
[016] :^mM0)mm<Df^9jm\z^^y7^n-n 

•So 

[017] :mm<om&omi oim\ziovf^:/u-h 

so ^^iS^KiSC!)— e»l€:^-mS0-e*-5. 
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[018] :m^<oM<Dmi omwAz^i-y^n-mm" 
mi 9] :^^<D^<omi ojm\ziin^&iaM 

10. 4 6 iEmma»=s^\zu-hvr:i:f3-^>y 

1 2 

1 6 W&'t.)U 
18 IE«^m'» 

2 0 ^imni^ 
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4 4 
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5 0 ^as^?#€r7T</'?-^K^M 
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5 4 ftffi^aSSS? 
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